<19)B*ISftf)F/? (JP) (12) & H *£p §f $| (A) (ll)»»fll«^Ha# 

#^2000-226234 
(P2000-226234A3 
(43)&BB ¥J3el2*p 8 J! 15 3(2000.8.15) 



(51) biter 
C0 3C 17/34 
B 3 2 B 3/30 
9/00 

C0 4B 41/89 



F I 

C 0 3 C 17/34 
B 3 2 B 3/30 
9/00 

C0 4B 41/89 



A 
Z 



3B»feR *»5R SjJSBCDftlO OL (£ 7 M) 



(21) fflK#^ ftgPPl 1-95014 

(22) UlKH ¥j£ll*P4 31B (1999. 4. 1) 

(31) «5fc«a-®#^ tfWRO-343688 

(32) «5fcB ¥JEfclO*F12)! 3 B (1998. 12. 3) 

(33) «Jfe*g^ga H*(JP) 



(7DU1BA 000010087 

mm^thM^mm^af2Ts isi 

(71) [USA 000004008 

B*«»?«^^tt 

*Ba&*8tTfr*&KS#0rr3TB 5#lHf 

mmmikjm^mt^m2TB i#i 

(74)f^HA 100085257 



(54) 



(57) 

(SnOz) R2£JBfl£U .IWgHMi (SnCh) 2«7) 
WC5t"-A-r7-h^ttTBr^e« (Si0 2 ) S!3 
£®fi£LT^S. tf^XfiU hLTIiSi0 2 £±j&frJ; 
LteV-ftfyXt U iHUHR ( SnO z ) 2li0!;ifcf 
CVDmfcXJ&fSLZtl. ^S^lil0~800nm 
X\ ilffi<DitffiW[E2 (Ra) {±0. 5~2 5nm£ 
iHfcS* <Si0 2 ) R3ttXK7? 
'J >yiZZ&f8,Ztl^ Z<7)m&l£0 . l-100nmt 
StflWS. *LT. Btfl^*(Si0 2 )lg3{iffliiee 
fl^K (Sn0 2 ) 2cT)±^fi£$il^^T\ BMIt 

( Sn0 2 ) 2<7)W{hi> i %(F>$. ( S 

io 2 ) m3<mm<rmm s ?-im^ (Ra) t,o. 5-2 

5 nmt^rotV^. 






(2) 



#$12000-226234 
2 

&&fttt&mfmik t/c. #gs§¥9-2 784 3i 



1 



[«HFft*tf)«l!] 



i mtimmizw.mrL<UTWjj&®m ^&m. #m*9-2 9 5 3 6 3^&«l mmw-i o- 

cOTil!!JS5r^ L T8flM;»££*U C <r>Wdm<T> 36 144 #KJ¥ 10-231 146 ^JkWfi 

mmi~*-*-?-vmim&%Ktzm*&mK'h-> »Mva** . 9-278431 -t&fgtii. » 

t>m&tii&% < 1 & 1 mtrt>% 0 . R^mm^m mum^^-t 1 1 1 *<3S*Rc^iipp%H3 £ 

ffiWH3(Ra)#0. 5~2 5nratM;J:^ 0. 5-5 0 0 nrnk-TS-I kjFifK^ftTl^. ^ 

®k^-&Sa*ttg|S*L ¥9-29536 3-5f-&f8£f2. Stf^BSCiHtf-^ 

ms^^mi)v^)vm.ffm^M it s r t k mi^m^^s s- i ^ mvxtt ttizt 

. tix^z . *#§s§¥ 1 o - 3 6 1 4 4%mcii. 

[^«3 ] e^JH 1 Xl2ff#Jl2 tE^t^Kttgp SSO^Bifcitfttf-* y ( Ti O2 ) ^D3t3»«II£Jgfi!t 

\ *T „ MBeK^OiStB-T^ffl? ( Ra ) £ 0 . U - <7«EM&)S^ffi£BHI^ ( S i Oz ) *£<7>^?L 

5-2 5nm2:i-&^-C. SUffl^M^^fflS ( R lt&fgg^£0j£?-£ - fcj&^StfVO**. #PFP 

a)£0. 5-2 5nmkL£;k£#®k-r-5gbM4 1 0-2 3 1 1 4 6#&«(CfcL H=y7.mi<mW,Z. 

S*f. T/Mr 'JMirMtJ ±t^3tft™?r»fiW-S k k fcK. 

[»*«4] fW&Hl^Eit*«3«V^riM*Hcaa «8HS^B¥i£«$£l. 5~8 0nmlC-rS^k*>' 

m) #4-3 0 0 nmX'$>&Zt*nmt-fZ>m*.®m 20 [0 0 0 3] 

«o [^BB^^Li^k-T^ilS] Buie#m £ 9-2 7 8 

[M*«5] ||^lJ!i£18^4<WvfftjW=iai 4 3 l^«i£KiOSffitfc^T(i. S?KfilS^^ft*I 

oSfcfcttgBttKiJVvc. nl3MUM«>JI3«<l 0-8 BAttfeiWBWabWS<iag«T*v\ mf£ 

0 0 n mtftS; k £#®k^§ibKttgB«. #§§¥9 - 2 9 5 3 6 3#&f|giatf>S»fc:tJVVCIi v 
[M*«6] fM^l^fS^ScDCvfft^C^ (Ra) An^mfili:. ff^Kli 

<m*®miizi5^T . fflriB^--vN'-3-h^c7)j¥$*> 4^ m m:T'^05S«stt* j fiv^ (mxwh) 

0. 1-10 0 nm-C**ifc*1fafc-r4gi*tta ^X«^<^flBS«a®(Cl2)ifflT-^^V^ Itf 

*t. fe#8FF 10-3614 4^-^iea<7)Stft(ct3VtT 

[M*«7] M*«l^^«6^v^-fit*HcE® fcL ^ttK*^^*^*Sfc^wabWI£< . ffi 
?)ii*tegB#£fcvvt. HoiBT^'JitBrfflOTifi^ 30 Ig^O^^tAOatfka^ttO^^^LTL 

sjif$*\ sw^s^kK-o^gjf^k^iaffiT' t\\ ztizwmit&zbimL^ t?ie# 

*S£fc£*H8k*-***tt*tf. HFF1 0-23 1 14 6^&?8fEffc9^£;felvtJ±. 

<Di»lftT-;fc & d k Sr#Siki--S.S*1tgW„ BStaBbKttJR^jafcr* k k *> fc , -£4>flffl£W5rffl 

<7>gbktt&5tftfcvv?:. i^B^lii8fcgS§£±Jfcfrk »<7)a®*>^^^. ^It-affl^a^Sk. 

1 k ^#®k-r5«7Kftg|5ff . CDMtf^x^ikm&izmtttlrti 5 7-^(i^ffi*>m 

matmimm^mtiitrimtmfmm^z^m nmL^t<mmmi)mh.x it ? . 

»)S^^L^5 7-T'&S^k*#fSk-tS^kttaJ [0 0 04] 

Wo [ns£«&-r 6*rtf>?)#4g] ±taiis^jg^-rs^ 

[iSBH^iw^iiBg] ^mmizgkhwmmmt. mti-mizw&^L<\ZT 

[oooi] )v* vmimcDTimzftiTMttMmz&i8.L. zv> 

[m&m-tmmmn *«wtai*tt<o 3 *>#fcffi mmm<?)$miz*-rt-a- hmz BfcLtimRt 

Knm.mzmtitmfc'mmzmth. v. mn^-^-^-hmimitmrn. SKkr^s-^ 

[0002] i» N BKfc^n^A. iWfctey ^A&t^^^y*^ 
[^*coetTi] ^'^x^c7)S«^a^S*tt{cLT|5SS 50 t>mRi*ti&'J?%: < k 1 1 Sk U fioii^ffi^fflT 



(3) 

3 

im$ (Ra) 5-0. 5~2 5nm£L*;. * 
$ (Ra) COmi^tmiZO. 5-2 5 nm, 
£L<t45-15n mX'$>& . ^O^HT'^Kttfll^^ 

[0005] mtnmmi-mttMm < s n o 2 ) o^^jg 
&u zcDWumm (snot) cmm®MtLfzm& 
ui. Mffflu mm^ - 2 9 5 3 6 3#&fg) jet, 

-B&ffl58*TiSH£»r & t . *t nmmii 1 0 

• ~8 0 * 1 1 0 . iJEiOK'f^i ( S 10 

no 2 > cvmizMimmm ( sio 2 ) zzzmKBtitt 

St. ^^0*fcc7)«g!fcfUilO° ^ 

ii. frattncBftsui ( sno 2 ) tmimmm ( s 
io 2 > fc*f«at*o. ^ffl^^n^^-y^ot'. 

[00063 fyfE&fl^l ( Sn0 2 ) \&>v+fvm.<7>m¥ B 

nm&rr&zbiffi* ms&imm ( s n o 2 ) 

ttz. ( Sn0 2 ) <7mfflWH£ ( Ra) 20 

£0. 5-25nmfcn;tl:i:D< ^<^|HI0SrS^ 

m\zmm-hz\tx\ mmm<?mw 5 m®.z (Ra) £ 

0. 5-2 5nmi:^^fc3& f «rigTfeS„ BO^O^ffi 
¥%ffl$(Ra)#0. 5nmJ:>5/h$Ui;3a**$tt:fc 

f»iL<«rl». tfz. $m¥imZ (Ra) #2 5n 

m£j@;ts twatfxz^xmm&ikbtifz 0 „ « 

1 „ 

Sm=-I Smi 



#^2000-226234 
4 

[0007] mffBEflfl^WKSm) 144- 
300nmWlt^'Jifil<, HiV^^M ( S 
m) *>'4nmJ;0^$<Tt3OOnmi0^:#<Tt 

W (Sm) it. Hfc#*U*«lffli5~ 

[0008] ZZX\ MsimMW-imZ ( Ra) £^ 
^-ZUmtLXli. JIS B0601 (1994)C 
^ISflT^iaWST^fflS (Ra) SfflV^*. 
%fi$c7)fi (nm) {4 r T%^*^^l^lg^ffi J fc 

[0009] 

[&1] 

1 X 

R a = - 5 I f (X) I d X 
L 0 

5$+ L : S^fiS 



[0010] ifc, HAWAII ( Sm) COV^T 
l5ie^M¥^ffi§ (Ra) £ HfiKc J IS B 0 6 
0 1 (19 9 4) XjmZilZ. -ftcbh. DACOTA 
ISIRKrik ( n m ) {4. rffl£ flSA^Fi^t £H-T&3e 

^^*ftfciii«--H»koiai!i<^F%fij tasssfu 

[00 11] 

m2i 



Sni : Ga&CDP^RS (mm) 



[ 0 0 1 2 ] ifc. mfl&R ( Sn0 2 ) <7)mZ b L 
T<4 1 0-8 0 0 nraiW^ L< . BHtfSltii ( Si 
0 2 ) ^£7)5r-yN'-n- hJf c7)JS3 LTt40 .1-1 

t'&&„ ttz. imizmtxp cjy) , b (*->3t) 



*0)KT'££. S/S. Baiar;^UigBfffloTffi!lU4. 1 
0 n m!3Lh 3 0 0 n m&TT'fcS ^ b tfftt L^. 

l 0 n m i 0»v^ r;^ U iiir5&«* s -h^-C^< . 

ttz 3 0 0 nmi OJiV^M^iST^fej&W^I^ 
[001414^ ralBSHi: LTt4S^« ( Si 

o 2 ) s-iis^fc-rs^x. ?w/k ^7$7^xi 

kLTli. mitt. S^-fcJEffl-tSifcjfi^CS*. 
[00 15] 

wca^v^wrs. --r. hi (a) 
( b ) izzti?ti*miiz&zmiimtinu3&iwm 

50 



5 

x<n>m?M\<F>wmzwm ( s n o 2 > jg2£«&3t 

U ClOSKUIII (SnCh) 2<^ffifc3j--A'-r?-h 
JBfcl/ORftg* (SiOi) H3£JB*L/a**. 
(b) tc^-tHStWcfeoTJi. #5XElfc»fcil§t 
(SnCh) 2^(C. #7A«*l*^Na&i:c7)T;I^ 

[0016] tfyxm b LT(4Si0 2 Lfc 

v-yifyxtL. mimm (s n o 2 ) 2a. 
Y^yjvm. mwi&m. nmm&. mzmm. x 

^^*^{CT^$a. 1 0-8 OOnm 

T\ ^ffi<^ffi¥*^ffi$ (Ra) (iO. 5~2 5nm{; 
&->T^5 0 ffimWl (Sn0 2 ) 2l£rM^M?) 

[0 0 17]-*-. m^mm (sio 2 ) H3ii. Mi. 
wr. vjwa*. Mffl^ai&. m£j£na. «&fttt 

ft, ^u-a-hffi, cvds. xA'/^'jy/a 
^ mMkWXJffiliZXffiiLZti. *<r)WMZ0. 1~ 
100nmimu5„ ^LT. BHfcg* (Si0 2 ) 
KSUffiffilWBMnSnOj) 2<0±fc#jSS*l**> 
T\ RfflftR (SnOz) 2<0n!IOa**0>**1B¥3*U 

Kfl^s <sio 2 ) msnmwommw-imz (Ra) 

tO. 5~2 5nmfc:S:oTVV&. BOA^^HI 
R(Sm) fcOWtfcL 4~3 0 0nm^)lifct^ 
jWEST**. TOSIS(Sm) #4nmJ:»Mv3<T 
b 3 0 0 nmi <Tfcil*ttO*S^£tt#ffi< 

[0018] Z<r)i 5 fc. aatlSiafSriafiS:®^?. 

&Lt:m<?>*t<?>imPi£0' t-f&t. Wenze 1 
CDiHfrt>. cose' = rcos<9 (90' >6>> 

^7K(cm-s«fi4«^*3o- (vmtcrmm^ m&zm 
&Lxmwmzi. iffiz-t&t. ±j>tfrh. cos 

6' =1. Icos30* =0. 935t&rK 

=17. 7- b%h. mmiztx. mm* 1. 

15fgl;i-Sfc. 0' 125. 2- {IU 0#/Jn 

LTlHiSfcl&ttS J: ->T0' f±J; 9 

[0019] -H. T)Vij U2K£ BWb L£TifiM4 



4) #^2000-226234 

6 

6 fc t HScJtfeiaotf ttfeftSr® -5- i t tfT 

10 [ 0 0 2 0 ] 4fc, Tfl!yS£m{£SM£5fej£#fc-r 
Silt. IHl^£±)£#fc^SJ8fc^««teJ:U:i§ 

[ 0 0 2 1 ] ^ ±SLit1S^a*tt^W^$ 
20 1 fcKfl^K ( Sn0 2 ) 2^fg<7)Mii35 i (c:. Wx.\im<?> 

[0022] mz. *^HjonsfiCTt3 xvitmmzmt 
&wmmmz^xwm?&. mstnat. mm 

m.$m±izmmm. mmmmzmmfatzzbiz 

h.nw.ffyjimx\ jjvxwmmi.izmftjm. mvm 

tm±. mtmn tmnnumx'. m*wm±3zM 

[0023] itm&i i m-y^Mi, mm 1 1 mm<r> 
umx\ tf?xmm±izm{mwt. mmmmzmx. 

mz#7xmzim2itxx->yj->r%m$:ML. m 
xmmz^)*j*^ttt^h^mm-t>+c&wm 
az&tfLZit&ztizj:*)^^. immA, 5<w 
>7Mt. mmm kmm<?>iimx'tf7x&mm±.izM 
40 immzBtf&it&ztizmfmLK. 

[0024] mz. mmmm&£VftMm<7>vyT)v 

iz^X. (Ra) tsXVWacVf-tZfflM 

(sm) zmfeLt:. ztL^m^mmi. mmnm 
mm (afm) *m?mmm^x®mi. «9£L£ 

[0025] mz. If yrjummE&ximL. v> 
imw&. 2$iffiim&&£xJ : 2oommimtizm%. 

50 Lit. 




(5) ^2000-226234 
7 8 

[0026] mv> (m> rv m2) izxmim * 10027] 







1 


2 


3 


4 


5 


6 




10. 0 


3. 0 


7. 0 


13. O 


25. 0 


B. 5 




40 


30 


65 


110 


150 


70 


{° ) 




3. 0 


5. 0 


4. 0 


5 0 


10. 0 


4. 0 




4. 0 


10. 0 


6. 0 


6. 0 


12. 0 


6. 0 




10. 0 


25. 0 


15. 0 


13. 0 


16. 0 


14. 0 






Si0 2 


SX> 2 


Si0 2 


Sn0 2 /SiO z 


Si0 2 






20 


20 


20 


25/25 


20 


Sn0 2 KW(nm) 


350 


20 


250 


600 


BOO 


300 


t-*-34M(nm) 


20 


20 


50 


20 


50 


50 







[0028] 



X [ft2] 



(6) #^2000-226234 
9 10 







1 


2 


3 


4 


5 




30. 0 


5. O 


1. 0 


5. O 


7. 0 j 


¥9JHI!<nm) 


250 


45 




50 


70 


m 




57. 0 


14. 0 


18. 0 


70. 0 


78. O 


ft * 
ft 

(° ) 




65. 0 


18. 0 


20. 0 


70. 0 


79. 0 


200BSR3& 


68. 0 


32. 0 


41. O 


73. 0 


80. 0 


TJfelffifflfiR 


Sn0 2 /SiO a 










TlfelK©(nm) 


25/25 










SnO z If(nm) 


1000 






60 


150 


H-3-Hflnm) 














* tt&W2 : *v&#lz&)*W\zmmm&l£»mj£ 



[0029] (mi) frt>mtii)*c£ o t. *ffi>Mz& 
±%<%Z>. ZtHmWnW&W'btK (Ra=ln 

o° mwchhtiK msom&ttMzmizimm* 

TL-C^4fc»fc«£S^&. BHfcH (SnOz) 
M^Jf$Sr*%H B 0«H^@^Tff<»BgL^^ (it 

(Sm>3 0 0nm) . gHfcg* (SiOz) M^DP 
OrSlfgt^^ < & 0 „ .liit <fc 0S*«^ttSg{i5i«T 
Sfcu. set. #7X«Ctitffc£§ ( Sn0 2 ) mcr>fr£B 
l£U:*&£ (SffiMARVItims ) fcfcL Rftft ( S 

no 2 > Rojp3tia#a:<* at»a»*»6*fc<«K»i 

(±7 0« Ja±t«*tt*M$4V^ iiUiaBBBtttR 
£>i\ Itftg (Sn02) Kafltf0ffiBTfcJ:*fc<0i:#i 

[00 3 0] H5£0IJ6{2. 8fiBt«3IS*itLfcXr5X' 



t&o. a.-^8ts-o-ca*tts-j^frv^. 
30 x . mm 6 co s 7-{±n*tt* j s< . m^mmm 

[003 1] 

[aw****] vxtizmw Ltiio iz*micm*&t% 

*mm?>&2wmmz£ix\f. 

(vmmLmmzxtui^ miiffliM2f 
40 wfai&^mm&mvKtfh. mmmz#vz>m*& 

co#ffl^+^t^»L#5iotLT. L/pfcSfttM&T) 
8^&£#i^. JJBH*ttSW<0»4«»HI*fcJ:*t 

i - 3 (DMtif}^Dmmmzi5 ^x. 

±fBH*ttatB^5#sfcif^t 
ituf. ±Emi-4coi5fiiiw)#afiij£ttj^T. ^ 

50 tor. ±MSBl~5c7)Mfu6»co#fSfil^tfeV^. 



( 

1 1 

wm<7)m j ttm)^f%&tdsb. (fit* 



) #^2 000-2 26234 

1 2 

mmx-bz,. imL^mt^mommmzxtt 

mil (a)&x/(b) \t%ix?ivmmz&&m*. 
i-mxwi^ i -wm (sno 2 ) m. 3-wmmm 

(SiQ 2 ) JJL 



tan 





02)mm mm -m azimm mm vtm 

»s^twtfflj/j^tE*s2TB i m i mm±mfi*!kBMim3T3 smm 

teis9fi^yifflrij/j^tE4«S2TB i # i im&mi^xjmim 3T3 5m\m 

{72)WM H4> (72)fgH&£ 



